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(54) PRODUCTION OF CARBOHYDRATE HIGHLY CONTAINING MALTOPENTAOSE 

(57)Abstract: 

PURPOSE: To obtain a highly pure carbohydrate useful as an additive to various beverages, various foods, cosmetics, etc., as a raw 
material for chemicals, etc., by treating a starch solution with a -amylase and a starch branch cutting enzyme, purifying the produced 
maltopentaose, and collecting the purified product. 

CONSTITUTION: A saccharide solution containing a highly maltopentaose-containing carbohydrate produced by treating a starch 
solution with a-amylase and a starch branch cutting enzyme (e.g. pullulanase) is flown into a column filled with an alkali metal type or 
alkaline earth metal type acidic cation exchange resin having a crosslinking degree of <6%. Subsequently, the adsorbed substances are 
eluted with water to successively fractionate a fraction highly containing saccharides having mol.wt same as or higher than that of 
maltohexaose, a fraction highly containing oligo saccharides and maltopentaose having mol.wt some as or higher than that of the 
maotohexaose, a fraction highly containing the maltopentaose, a fraction highly containing saccharids having mol.wt same as or lower 
than that of maltotetraose, and a fraction highly containing oligosaccharides having mol.wt some as or lower than that of the 
maltotetraose. The highly maltopentaose-containing fraction is collected to provide the objective carbohydrate having a high quality. 



LEGAL STATUS 

[Date of request for examination] 

[Date of sending the examiner's decision of rejection] 

[Kind of final disposal of application other than the examiner's 
decision of rejection or application converted registration] 

[Date of final disposal for application] 

[Patent number] 

[Date of registration] 

[Number of appeal against examiner's decision of rejection] 

[Date of requesting appeal against examiner's decision of 
rejection] 

[Date of extinction of right] 



08.12.1995 



13.08.1993 



1996643 



10.02.2003 



Copyright (C); 1998,2003 Japan Patent Office 



http://www1 9.ipdl.ncipi.go.jp/PA1 /result/detail/main/wAAAHAaOWbDA4061 84201 P1 .htm 05/1 1 /09 



Japanese Patent No. 14962/95 



(19) H ♦SUMP/? (J P) 



(l 




6A 



(B2) (lDftWmK^ft^ 

#^¥7-14962 

(24) (44)iH*rB ¥(8 7^0995) 2 3 22B 



(51) Int.Cl. 6 






F I 




C08B 37/00 


G 7433- 


-4C 






30/20 


7433- 


-4C 






C12P 19/14 


Z 7432- 


-4B 






19/16 


7432- 


-4B 






// C07H 1/08 


















5SW©*1 (±51) *»H(r|R< 


(21)ffiS#^ 


WH¥-5- 232599 




(7DBMA 


000155908 










J* ?f if jfcfc IS 4r / k ^ Cff 3f pFF 


(22)ffiEIB 


0Sfn58^(1983) 2 ^100 






H Ul» 153 tU TtTT5# 1 T S 2 # 3 ^ 








(72)5SW# 


=*£ tttt 


<65)4tfB**l 


#W¥6— 184201 






|fflLUmisaULlTU*Ba 1 TS 7«10-403^- 


<43)4iHH 


3pfiR6^(1994) 7 ^50 




(72)fgEE* 












Biiu»*»iP«F«ra:Rie^fiiTB 3# 










ife(D41 








(72)«W# 












Tin * %•* | i^j w a w tjtj 













(54) [»UI1©£IM h^>^*-XS^«Ro»**ft 



1 

[■1**1] «»»*»= o -7 5 9— tf<t»«»e«» 

3S £ * ft m £ it 3 d i t ct 0 V )V h ^ > * k - X £ 
[flt$iR2] a -75 5-1ftlR»S«* 

[S*JS3] W»»«l:o-75 5- 
3(5 <»: * ftJS £ -fr -5 d iz I C«fc "9 » <=> tl -5 V ;p h ^ > * * - 



10 



•^frVO**— X • 7Jl/hf X^TcDfgfr^ 1 
^-'J=fHi§^WiH^. V^h^h^-X&TWfi^H 1 

[0 0 0 1] 
[0 0 0 2] 

snx&o. -^©^aia. iow/w% mT. 



( 

3 

mx-it, m\ZZht>t>t£^®;Q> r w /w%j £ r%j 

[0 0 0 3] 7-*-f 7X • • /"W 

*>rS.X h U — • 7> H • n<-*-74*Jv>?7. (ARC 
HIVES OF BIOCHEMISTRY AND 
BIOPHYSICS) Sfll55# KS 2 9 0 
9 (1973 T\ Mt^X • U >T—7 * )V 
5 X (Baci 1 lus I icheni formi 
s) a -75 5— t? (7JI/FO^t-X4fSa 

-75 7— fe't%soTH5. ) £75n-Xt;i{£ffl£ 
•t±i)C<ht3j;«3, v;H-^>^^--X#»3 3. 3%© 

[0 0 0 4] L A* L ^^TSffl$nt»l>*S 
tt. SSSSO. 5 71M1. 0%<O^»rg?g{Ca-75 
7— tT*7;U*'J0iJ©pH 8. 0Tf^ffl$-&T*3O. 
RJ6**«. K**©«UBf. -t©«K:*Jtf4 

l<w*. »su sue. ii«cauBi/»s;^jjj«fl) 

[0 0 0 5] -€-©±. TAh^<>^^-7,<D^^nm 

[0 0 0 6] d©«fc 5 T^h'O^t- X 

[0 0 0 7] 

=fc3<h-r5*>©T<&£. 
[0 0 0 8] 

[«t«fc#ft-r*fc*©*&] miehs 

tOtott. W»**©*U1£. cntflUBS-e-* 
[0 0 0 9] ■*■©«*. Stfl.fc'b. W»jS«»Ca-75 
HWiSflUBSttS****, 75D-Xi:a-727- 

U L^fc. ^pH*<4 , tt7ilE7Jl/* , Jttffl9C&-5a 

-72 7- tf£. s.AT^it#jpHT'^ffl^i±, 
©7^h^ x K«srr s * c 

[ooio] ifc, c©«tDtcLTf#etifcv;wh^> 

[0 0 1 1] SB«***6X£tTO 

>3cWimm&3LmLtzti7AizmL. -A^x-ALX-mm 



2 ) #&¥7 - 1 4 9 6 2 

4 

U h^**-^tt±©»»? * 'J (&TF. 
^tti»- •?)i>h'<>9*—7>&'£mmft. 
(ttT. stilus. ) s »***■#© 

IBCfl-BU d<75TJUh^>^^--XiS^*a»$rS^ 

io [0012] *swT-^ffl-r^^«a«. Ji&sssfth -ir 

lift. ^K**»»a:4fO«!T*lftl»T»oT , b. t 
[0 0 13] It&aoiggtt, W»J8S^±C«MfcT*n 

tf±<. a*. 5%£U2©*>©#atfn*. &mti.$ 

[0 0 1 4] SSttfiiJpH. 3$b< tt. PH 

20 4. 571/M6. 0l:ffoT, a -75 7-t?tit»ft« 

[0 0 15] *f6WT?^ffl-r-5a-7 5 7— tf«. iSt» 

&ftroA*7^x • u$-=.7*;i/5x&<!£©im» 

[0 0 16] bTtt. 4MHO-fV75 5 

— fe\ 7*;i/77— e/j:£^jgl[^fflT#-5^, tt)*5 
It, ■tt«TJ:<fPJBr*-f V7S5-«©«ffl3Wffa 

30 

[0 0 17] C©,fc5lcUTEJ(£;«**7Lfc«*tt, * 

sfe^-p. igtt«-cwfeu -f*>x«MiniST?jijwft-r«<c- 
>^^--x^*»jK*s®Tn««t^. 

[0 0 18] d©«fc'5CbT#e.*1.S-7JI/h^>^^-— 

5*81 5*TO»-57 5 n— XlCa-75 7— t?©#-£f£ 
ffl$#T#e,ni>«|jS<i;f9fciiS<. ^3 5XfiLt, to 
40 tott, I^T-f V755- tf*JBV»«»* 

<&%,\zm4 o%\z*>M-r2>z\£.tf$>mLtz. 

[0 0 19] -e©±. *^WlC*3t»Ttt. a-7S7- 
•ifSr. ffi*tt6*lT^**»&7 5D-X**C7;P* 

mzm&m pHx-mm^mm t twzitm s** t>© 

Tf»*Ct*»6. £*«©»«. »fe*«^«C<. 
«»t»5ttC<<. I7T. S««©*«39»««T* 
D . jaft*©^;Uh^>^*-X»*#«R©***« 

50 [0020] fr\z. jtue©v;i/h^>^^--xs-&*« 



( 3 ) 

5 

[0 0 2 1] *iiX-fffl$tli.7^* iJill^fclJ 

7)1* u ±a^«ai»*tt*5 i *>s«ift»iiBf-tt. x;p 

6WONa 4 M. K + mt3.ZV>7)l>l3i)&WMM. 
jfcBCa 4 * . Mg + + M^t*©7^* U±^S* 

«. mz-te* ^^ = #Mt§aj&©i$s£^xy?x io 

50WX1, m'y^X5 0WX2, ?<5X.y>7XS 

0WX4. o-A&/\-x*t§Sit©i8.a£.7>A*-7-'f 

hCG-120, ^^tS|{t^Xlltt^a«lifi©Kffi 
£XT- 1 0 2 2 E. XT- 1 0 0 7. HlMIti 

>SK 10 2. ^t<t>SK 10 4*^$. 
-5. ft^T-fc. 6 %I^T©OTtaW®T- 

[0 0 2 2] *^T'^-5*1SSi«. X?l^>-^t* 

/v-c»-r-5^t*^;w^>-tf>wa»H^ (%) * 

[0023] ^n^©fi*BBtt. v;i/h^>^3t— xift-g- 
*iii^c>»jaicMnTi'ii)fcitTr/ f j:<. ©^14. mmn 

[0 0 2 4] *^T-tt, ji#0. 01-0. 5mmg 

JL<. CO|Sl*W*7AT9miy > ±tLT ; fo. £fc 30 
2 ^UAJh©* 5 A^fiWC^LT 9 m&.±lZ LTfe <fc 

IS0gStCgJ?T^-5„ BD-£. ^©*m«. ^Jx«. # 

mvi ittrn l tz®mm i*i £ ®.-?m&x # s tc ttm m k u 
[0025] mi-. *&m<Dnmjj&*&QM#w~ft 

[0 0 2 6] 7;U*U*SIS!Sfctt7Jl'* I J±3H^JBS! 
BB^*^*>£SMIM&«:*K»»bT#7A£a:* 40 
U ltfBHO±ft*«ailf9infil±»=<t*J:5cr*. - 
©#5A[*9©fig£4 5~8 5t:iCi(ftSFLOO. CtllC 
|JKfi4 0 - 7 OXOJMHdSWBCSl/Tfi 1-5 0 
v/v%JHJ^., dtllCTK^S V*«)0. 1~2. OcDSttj* 

VJPH^>^^— Xig^riB#. vjUh'O^Jt-X • 

[0 0 2 7] i§tBi£©J3U&tt. »#. ffiJH«B& 50 



7- 1 4 9 6 2 

6 

(C*f LTift 1 ~2 0 v/v %mz?tti.t>ft2>&> 

[0 0 2 8] ii«6*5Al:!ll,T»it5l: 
WSi^S.t>'TJl/h^>^^-X • S«?S-&*riIi#*M« 

[0029] — asMtc«. mzmnx^zhm • ^ 
h^>^-Xi«^Wiii#£^l>fc&KM«&£SKU 
^Tttf enti-^-?^ k>^*-^ • sjnts-g- 

tc, ^wxmmtzn&ftmmt. m&mtt* &»>ffc 

[0 0 3 0] cco=koirL-T5}-iiiL. 

[0 0 3 1] c©±'5K:^T«iftSn&v;ph'<>^* 

[0 0 3 2] UTF. *5!Wtr*3^SVJl/h^>^^— X 
S5^*»©SBfi*&£< HIMHTKWrs. 
[0 0 3 3] 

h 4. 5, j&ks cccaa&u ctitc< 7737- 

0 2. 5 0 0^feWffl^-lCi^-l)J:-5tCj!)P^.. 2 OH^IHK 
-t©SJC«*pH6. OCIB&L. h>7 
Ks—Zf ( 1 2 CC) £ 1 O^WffJS^. ^^^T?4 5"CfC 

-vs-;u6 o D l 5 o*iMi©iiJ-£r 

(C/fe-5«fc5(Cj!)Px.. 2 4l$ffi£J&£i*fc. ^©5J^?K* 
^--j,^^--/ (i 2 0*0 IC2 0#fB!«o£:&. 

Kb. Kfc«ttbT«*5 5%©««Sr«*«9 0S6-C' 

[0 0 3 4] ^©«JR©«*IP£«. ^3-^1^ 
4KT©ii4 7. 5%, VJI/hA>^^-— X4 0. 3 
%. ^Jl,rj-Xfi^g7!)^6JJI.±©«mi 2. 2%T'*o 

[0 0 3 5] =&at*;AS. {tttffi^fwBH^ 

-5. 
[0 0 3 6] 



( 4 ) 



f'AW- 7- 1 4 9 6 2 



8 



i4o. 3 xommz. secBKK&fcottsfc 

4. Mg + + $L %«&4%) SttfflU fa% 5 . 4 c 

#If 3 0mi:&5i5i:*«LL 

CO 0 3 7] #7Art*Bft£7 StCIiL^O, flKtt 

i&7k£SV0. 1 3CDSitaTSSUT»HUfc„ 
[0 0 3 8] #Sftfca»&. *U«fcW£;&7A»:: 

[0 0 3 9] T;Uh-^>^^--X©I5]iR^«i^8 5%T 

[0 0 4 0] ^AK^^^-XS^tl^^, 

S§ « & £ 



1 <Dj;mzm\ flttfe. SKiLT^St^CtllJ: 
[0 0 4 1] Z*>\z> ;rcDjgR£. «ftt:lifoTSi. . 

[0 0 4 2] cftStt. fejnfc. #SrS£, E*& 

10 [0 0 4 3] 

44 0. 3%©i|*$t£. SSK»««Afe©4:-r*fc 

[0044] mmtvx. mmA^n^-r^nz^-r 

mn&&0. 1~0. SmmfcHSSLT&fflbfc 
[0 0 4 5] 
[«1] 
ffl « « 



s ts s 


ffi & « 




1 96 


y^iv^^50WX l 




2 96 


^r^^Y^VSK 1 02 




4 % 


i-/ ^ A 5 0 WX 4 




6 % 


^-Y W > S K 1 0 6 




8 % 




$r >r * * Jlf 


1 0 % 






1 2 % 


^ Jp-Y ^ y S K 1 1 2 





[0 0 4 6] *7AH 2cm©ytiT7hft 

£5K;fciSLfco ^7AM^7 0t}:l)tl^^ 
:tll:l*4 0%tbfc!R««*»IB^i#LTl 0 v/ 
v%JPA, 0tM«S V0. 4<DffimX-ffi. 

[0 0 4 7] ./7 5A^6»<0»ai3^1tt7»Cifi^(rifc«fja 



40 /Co 

[0 0 4 8] i^nfcM«^t^;PK>^t- 

[0 0 4 9] 
[*2] 



( 5 ) 7- 1 4 9 6 2 

9 10 



m m & 

■pfz im tK. 


•7 it/ h ^ V ^ ^ — X 
@ JR ^ 




1 96 


8 2 96 


* 55 E 


2 96 


9 3 96 


* » n 


4 96 


9 4 96 


* £ W 


6 96 


8 1 96 


* . 3ft E 


8 96 


15 96 




1 0 96 


5 96 5fc8& 




1 2 96 


5 96 *fS 





[0050] cne»*. nj!ig«io*ft(cse^T. att 

WfiHcfiJffi-r-5^t**T^2.. 30 
[0 0 5 1] 



WMHtCo-75 5- tf£W»tt«J»*££ft 

> * X £ ft HI IR^T at jfi L f# 5 t w-r a . 
[0 0 5 2] fit. ^©«t5»CLT#e>tlfcv;Ph^ 



(51) Int. CI.' 

C 0 7 H 3/06 



m$m^ irftmwmn f i 



